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[ Claims] 
[ Claim 1] 

An Inkjet recording apparatus capable of performing 
both single-sided recording and double-sided recording on a 
recording medium^ the Inkjet recording apparatus comprising: 

Inkjet recording means for performing recording by 
ejecting ink according to a signal; 

transporting means for transporting a recording medium 
in both single-sided recording and double-sided recording; 

means for setting a waiting time after front-side 
recording and before the start of back-side recording in 
double-sided recording on a recording medium, according to 
the type of the recording medium; and 

means for setting lighter density for double-sided 
recording than that for single-sided recording. 
[ Claim 2] 

The Inkjet recording apparatus according to Claim 1, 
wherein the Inkjet recording means includes an 
electrothermal transducer for generating thermal energy for 
ink ejection. 
[ Claim 3] 

The Inkjet recording apparatus according to Claim 2, 
wherein the Inkjet recording means ejects ink from ejection 
openings using film boiling generated in ink by thermal 
energy applied by the electrothermal transducer. 
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[ Detailed Description of the Invention] 
[ 0001] 

[ Industrial Field of the Invention] The present invention 
relates to inJcjet recording apparatuses for performing 
recording by ejecting ink according to a signal, and 
particularly relates to an Inkjet recording apparatus with 
double-sided printing capability. 
[ 0002] • • - 

[ Description of the Related Art] Recording apparatuses, 
such as printers and facsimiles, are configured to form dot 
patterns corresponding to a recording signal (image 
information) on a recording medium (normally on a recording 
sheet) by driving a dot forming means of a recording head on 
the basis of the recording signal. 

[0003] An Inkjet recording apparatus, which is a type of 
the above-described recording apparatuses, sprays ink 
droplets according to a recording signal on a recording 
medium, such as a recording sheet or a plastic sheet, to 
form images thereon. 

[ 0004] Conventionally, in the Inkjet recording apparatus 
with double-sided recording capability, recording density 
for double-sided recording is the same as that for single- 
sided recording. 

[0005] Since the Inkjet recording apparatus ejects ink 
droplets on a recording medium to form text and images 
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thereon, ink on the front side of the recording medium does 
not dry immediately after recording. Therefore, before 
back-side recording starts, the inkjet recording apparatus 
allows a certain amount of waiting time to prevent stains 
caused by the ink. 
[ 0006] 

[ Problems to be Solved by the Invention] However, even if, 
as in the conventional example described above, a certain 
amount of waiting time is allowed before the start of back- 
side recording, time required for ink to dry varies 
depending on the type of recording medium and the like. 
Therefore, the operation may proceed to back-side recording 
while ink on the front side of the recording medium has not 
yet dried. This causes problems such as stains caused by 
the ink. Moreover, allowing a sufficient amount of waiting 
time for accommodating all types of recording media affects 
throughput and thus is not practical. 

[0007] Furthermore, since recording density for double- 
sided recording is the same as that for single-sided 
recording, double-sided recording on some types of recording 
media may cause a so-called show-through effect in which 
images recorded on the back side of a recording medium is 
seen from the front side thereof. A problem in this case is 
that the recorded images cannot be easily read. 
[ 0008] Accordingly, an object of the present invention is 
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to solve the problems described above and to provide an 
Inkjet recording apparatus capable of preventing ink stains 
and show-through. 
[ 0009] 

[ Means for Solving the Problems] To achieve the object 
described above, an Inkjet recording apparatus of the 
present invention is capable of performing both single-sided 
recording and double-sided recording on a recording medium 
and includes an Inkjet recording means for performing 
recording by ejecting ink according to a signal; a 
transporting means for transporting a recording medium in 
both single-sided recording and double-sided recording; a 
means for setting a waiting time after front-side recording 
and before the start of back-side recording in double-sided 
recording on a recording medium, according to the type of 
the recording medium; and a means for setting lighter 
density for double-sided recording than that for single- 
sided recording. 
[ 0010] 
[ 0011] 

[Operation] The Inkjet recording apparatus with the above- 
described configuration prevents ink stains and show-through 
by setting, according to the type of recording medium, 
different periods of waiting time before back-side recording 
starts . 
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[ 0012] Moreover^ the inkjet recording apparatus prevents 
ink show-through by setting lighter recording density for 
double-sided recording than that for single-sided recording . 
[ 0013] 

[ Embodiments] 

< First Embodiment> An inkjet recording apparatus 
according to a first embodiment of the present invention 
will now be described with reference to the drawings. 
[ 0014] First/ the overall configuration of the inkjet 
recording apparatus will be outlined. Fig. 1 shows the 
cross-sectional configuration of a printer that is an 
embodiment of the inkjet recording apparatus according to 
the present invention, 

[ 0015] A printer main body 1 rotatably supports a platen 3 
about a platen shaft 2. A pair of feed rollers 4 and 5 is 
rotatably arranged below the platen 3. The feed rollers 4 
and 5 are held. in contact with the outer surface of the 
platen 3 by pressures .and are configured such that they are 
driven by the rotation of the platen 3 and transport a 
recording medium 6 in a predetermined direction. 
[ 0016] A first guide plate 7 is arranged in front of the 
platen 3 (on the left of the platen 3 in Fig. 3) and at a 
predetermined distance from the platen 3. The first guide 
plate 7 is attached to a carrier 8 on which a recording head 
(not shown) is mounted. 



[ 0017] The present apparatus uses an Inkjet recording 
method in which recording is performed by ejecting ink from 
the recording head. The recording head includes fine liquid 
ejection openings (orifices), a liquid channel, an energy 
action part provided on a part of the liquid channel, and an 
energy generating means for generating liquid-droplet 
forming energy to act on liquid in the energy action part, 
[ 0018] Examples of recording methods using such an energy 
generating means include a recording method in which an 
electromechanical transducer, such as a piezoelectric 
element, is used; a recording method in which an energy 
generating means generates heat by irradiation with 
electromagnetic waves, such as laser beams, to eject liquid 
droplets by the action of the heat; and a recording method 
in which an electrothermal transducer, such as a heating 
element with a heating resistor, heats liquid to eject the 
liquid. 

[ 0019] Of the recording methods described above, a 
recording head used in an Inkjet recording method for 
ejecting liquid by thermal energy allows high-density 
arrangement of ejection openings (orifices) for ejecting 
liquid droplets for recording to form liquid droplets for 
ejection, thereby achieving high-resolution recording. In 
particular, a recording head using an electrothermal 
transducer as the energy generating means is advantageous in 
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that it can be easily reduced in size, fully use the 
advantages of IC technology and microf abrication technology 
that have achieved significant advances and improvements in 
reliability in the field of semiconductor technology these 
days, easily allow high-density mounting, and can be 
manufactured at low cost. 

[ 0020] A bail roller 9 is provided at the upper front of 
the platen 3 (upper left of the platen 3 in Fig. 1) . The 
bail roller 9 is configured such that it can be pressed into 
contact with (as indicated by a solid line in Fig. 1) or 
separated from (as indicated by a broken line in Fig. 1) the 
platen 3 by a drive source (not shown) . It is preferable 
that the bail roller 9 be star-shaped so that stains caused 
by ink and the like can be prevented. Moreover, a second 
guide plate 10 and a third guide plate 11 that are arranged 
above the bail roller 9 are configured such that the 
recording medium 6 passes between the second guide plate 10 
and the third guide plate 11 after the second pass. 
[ 0021] A rotation shaft 13 for a first discharge roller 12 
is arranged behind the third guide plate 11 (on the left of 
the third guide plate 11 in Fig. 1) . In other words, the 
rotation shaft 13 for the first discharge roller 12 is 
arranged near a common tangent passing through a point at 
which the bail roller 9 is pressed into contact with the 
platen 3. The first discharge roller 12 is secured to the 
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rotation shaft 13, which is connected by a gear, belt, 
friction roller (not shown) , or the like to the platen shaft 
2. 

[ 0022] As shown in detail in Fig. 2, one end of the first 
discharge roller 12 is provided with a plurality of teeth 14 
spaced at regular intervals in the circumferential direction. 
The teeth 14 are configured such that the recording medium 6 
is moved upward with the trailing edge of the recording 
medium 6 inserted between the teeth 14 and 14, and is 
rotated by a certain angle. A driven roller 15 rotatably 
supported by a shaft 16 is in contact with the outer 
periphery of the first discharge roller 12 by pressure. The 
driven roller 15 is configured to rotate following the 
rotation of the first discharge roller 12. Although not 
shown, the driven roller 15 may be a star-shaped spur roller. 
[ 0023] A second discharge roller 17 used for the second 
pass is arranged above the second guide plate 10 and third 
guide plate 11. The second discharge roller 17 is secured 
to a rotation shaft 18, which is connected by a gear, belt, 
friction roller (not shown) , or the like to the platen shaft 
2. 

[ 0024] Similar to the first discharge roller 12, one end of 
the second discharge roller 17 is provided with a plurality 
of teeth 19 spaced at regular intervals in the 
circumferential direction. The rotation shaft 18 of the 



- 9 - 



second discharge roller 17 is fitted in a bearing 18a. A 
paper tray 20 is rotatably attached to the outer periphery 
of the bearing 18a. The paper tray 20 carries the recording 
medium 6 after the second pass. A stopper 21 prevents the 
paper tray 20 from falling backward- Similar to the case of 
the first discharge roller 12, a driven roller 22 rotatably 
supported by a shaft 23 is in contact with the outer 
periphery of the second discharge roller 17 by pressure. 
The driven roller 22 is configured' to rotate following the 
rotation of second discharge roller 17. Moreover, a 
retaining plate 24 is rotatably attached to the shaft 23. 
The retaining plate 24 prevents the recording medium 6 
placed on the paper tray 20 from falling. Reference numeral 
25 represents a stopping plate for preventing the recording 
medium 6 from falling. The stopping plate 25 is attached to 
the upper surface of the printer main body 1. 

[ 0025] The operation of the printer configured as described 
above will now be described with reference to Fig. 1 to Fig. 
6. . 

[ 0026] First, as ishow- in Fig. 1, the recording medium 6 is 
placed such that recording is performed on a front side 6a 
of the recording medium 6. The carrier 8 is located at the 
center of the width of the recording medium when the 
recording medium 6 is inserted in a manner such that it is 
fed along the first guide plate 7. At this point, the bail 
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roller 9 is held in contact with the platen 3 by a constant 
pressure (as indicated by the solid line in Fig. 1) . When 
the platen 3 is rotationally driven, the leading edge of the 
recording medium 6 is introduced into the nip between the 
platen 3 and the bail roller 9 as shown in Fig. 3, and the 
recording head (not shown) records images onto the recording 
medium 6. 

[ 0027] After the recording operation, the recording medium 
6 is discharged tangentially between the platen 3 and the 
bail roller 9 and introduced into the nip between the first 
discharge roller 12 and the driven roller 15. Then, as 
shown in Fig. 4, the trailing edge of the recording medium 6 
is inserted between the teeth 14 and 14 of the first 
discharge roller 12, moved upward by the rotation of the 
first discharge roller 12, rotated by a certain angle, and 
introduced into an insertion opening for the recording 
medium as shown in Fig. 5. At this point, the recording 
medium 6 is placed such that recording is performed on a 
backside 6b thereof. 

[ 0028] Next, for the second pass, as shown in Fig. 5, the 
bail roller 9 is moved away in advance from the position 
indicated by a broken line to the position indicated by a 
solid line. Thus, the bail roller 9 is separated from the 
platen 3 in advance for the second pass. Therefore, the 
leading edge of the recording medium 6, after passing 
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between the platen 3 and the first guide plate 1, passes 
through a path defined by the second guide plate 10 and the 
third guide plate 11 as shown in Fig. 6, and reaches the nip 
between the second discharge roller 17 and driven roller 22 
for the second pass. After passing through the nip^ the 
recording medium 6 is pushed to the paper tray 20 while 
being held by the retaining plate 24. Then, the trailing 
edge of the recording medium 6 is moved upward by the teeth 
19 of the second discharge roller 17 and placed on the paper 
tray 20 at the end. In the second pass, recording is 
performed on the back side 6b of the recording medium 6. 
[ 002 9] Control for double-sided recording of the printer 
configured as described above and the operation of the 
control will now be described with reference to Fig. 7 and 
Fig. 8. . 

[ 0030] Fig. 7 is a block diagram showing an electric 
circuit of the printer. In Fig. 1, a bus 40 composed of an 
address bus, a data bus, and control signals for controlling 
them is outputted from a central processing unit (CPU) 30. 
The bus 4 0 is connected to a ROM 31, RAM 32, data receiver 
33, recording-medium-type determiner 34, waiting period 
timer 35, recording-head movement driver 36, recording- 
medium transport driver 37, recording-head recording driver 
38, and to a sensor 39 for detecting, for example, the home 
position of the recording head and the presence or absence 
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of a recording medium. 

[ 0031] The CPU 30 is controlled by a program stored in the 
ROM 31. Recording information sent from a host computer is 
received by the data receiver 33 of the printer. The data 
receiver 33 sends and receives data according to the status 
of the printer. The received data is stored in the RAM 32. 
Upon receipt of a recording command from the host computer, 
the CPU 30 controls the recording-head movement driver 36, 
recording-medium transport driver 37, and recording-head 
recording driver 38. 

[ 0032] Fig. 8 is a flowchart showing the control operation 
of the printer. In Fig. 8, when the printer is powered on 
(step S51) and recording data is received from the host 
computer (step S52), the printer draws in a recording medium 
(step S53) and stores a line of recording data in the RAM 32. 
When a single line buffer becomes full or a recording 
command is received from the host computer, the printer 
performs a line of recording (step S54) . The printer 
repeats the above-described operation to perform recording 
sequentially on a line-by-line basis (step S55) . 
[ 0033] Upon completion of a page of recording (front-side 
recording) in step S55, the process proceeds to step S56 and 
the recording medium is discharged. If the above-described 
recording operation is single-sided recording, the process 
proceeds to step S57, where the recording medium is 
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discharged onto the paper tray. If the above-described 
recording operation is double-sided recording, the process 
proceeds to step S58, where the recording medium is placed 
at a suction point (on the side of the insertion opening for 
the recording medium) for back-side recording. When the 
recording medium is placed at the suction point for back- 
side recording, the process proceeds to step S59 and the 
printer waits for a certain period of time before starting 
the back-side recording. The waiting time is set by setting 
the amount of waiting time according to the predetermined 
type of recording medium in a timer for the CPU 30, and then 
by starting the timer. After the waiting time set in the 
timer elapses, the process proceeds to step S60, where the 
printer draws in the recording medium. Then, the process 
proceeds to step S54. Similar to the front-side recording 
described above, the printer receives recording data and 
performs recording on a line-by-line basis. Upon completion 
of a page of recording, the printer discharges the recording 
medium and completes the front-side and back-side recording. 
[ 0034] While the waiting time before the start of back-side 
recording can be changed according to the type of recording 
medium in the embodiment described above, the waiting time 
may be changed according to humidity or temperature. It is 
also possible that the printer provides a switch to allow 
users to set the time. 
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[ 0035] <Second Einbodiinent> An Inkjet recording apparatus 
according to a second embodiment of the present invention 
will now be described with reference to the drawings. Only 
features of the Inkjet recording apparatus will be described 
and the overall configuration of the Inkjet recording 
apparatus will not be described in detail here, as it is 
substantially the same as that of the first embodiment, 
[ 0036] A printer serving as the Inkjet recording apparatus 
of the present embodiment is configured such that recording 
density for double-sided recording can be changed from that 
for single-sided recording. The description will now be 
given below with reference to the drawings. 
[ 0037] Fig. 9 is a flowchart showing the flow of the 
printer's operation according to the present invention. 
When the printer is powered on (step S61) and recording data 
is received from a host computer (step S62) , whether the 
received information is for single-sided recording or 
double-sided recording is determined internally in the 
printer (step S63) and the recording density is adjusted 
accordingly. Single-sided recording is performed at normal 
density (step S64) . For double-sided recording, the 
recording density is adjusted, as described below, to a 
lighter level (step S65) . Then, the printer performs 
recording sequentially on a line-by-line basis (steps S66 
and S67) . Upon completion of a page of recording (steps S68 



- 15 - 



and S69) , the printer discharges a recording medium onto a 
paper tray in single-sided recording (step S70) . In double- 
sided recording (step S71) , the printer discharges the 
recording medium to a suction point for back-side recording 
(step S72) and repeats the steps following step S62- Upon 
completion of the double-sided recording, the printer 
discharges the recording medium onto the paper tray (step 
S73). 

[ 0038] A mechanism for adjusting the recording density will 
now be described with reference to Fig. 10 to Fig. 12. 
[0039] (Second Embodiment (1)) In Fig. 10, if double-sided 
recording information and recording factors are sent from a 
host computer 81 and a recording command is received, a main 
CPU 82 sends a command to a sub CPU 83 such that the sub CPU 
83 performs control to cause the amount of ink to be ejected 
from a recording head 84 to become less than that for normal 
single-sided recording. Upon receipt of this command, the 
sub CPU 83 changes the amount of ink ejection depending on 
the method of recording. This enables the recording density 
for double-sided recording to be changed from that for 
single-sided recording. 

[0040] (Second Embodiment (2)) As shown in Fig. 11, the 
Inkjet recording apparatus is configured to be supplied with 
ink typically used in Inkjet printers (hereinafter referred 
to as dark ink) and lighter ink (hereinafter referred to as 
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light ink) . When recording information and recording 
factors are sent from the host computer 81,- the main CPU 82 
that has received a recording command sends a command to the 
sub CPU 83 such that the sub CPU 83 performs control to 
cause dark ink 85a, which is typically used, to be used for 
recording if it is determined that single-sided recording is 
selected, and cause light ink 85b to be used for recording 
if it is determined that double-sided recording is selected. 
Thus, the sub CPU 83 allows recording density to be varied 
according to the type of recording - 

[0041] (Second Embodiment (3)) Recording density may be 
adjusted by configuring the Inkjet recording apparatus such 
that double-sided recording is performed by thinning-out 
under electrical control while single-sided recording is 
performed in a normal manner. As shown in Fig. 12, 
"thinning-out" is a means by which recording is performed 
with dots spaced apart from each other. Fig. 12 (A) shows a 
recording pattern produced in normal recording, while Fig. 
12 (B) shows a recording pattern produced in thinned-out 
recording. In Fig. 12 (B) , black circles represent 
recording dots and white circles represent spaces. By 
configuring the Inkjet recording apparatus such that 
recording is performed as described above, recording density 
for double-sided recording becomes lighter than that for 
single-sided recording. The level of recording density can 
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be varied by electrically changing the spacing in the 
thinned-out recording . 

[ 0042] <Other Embodiment s> The Inkjet recording method is 
used as a means of recording in the embodiments described 
above. It is more preferable that the Inkjet recording 
apparatus be configured to apply power to an electrothermal 
transducer, eject ink from ejection openings using film 
boiling that is generated in ink by thermal energy applied 
by the electrothermal transducer and that causes the 
expansion and contraction of bubbles in ink, thereby 
performing recording. \ 

[0043] In terms of the basic configuration and principle, 
it is preferable that those disclosed, for example, in the 
specifications of US Patents Nos. 4723129 and 4740796 be 
used. The disclosed method is applicable to both a so- 
called on-demand type apparatus and a so-called continuous 
type apparatus. The on-demand type apparatus is 
particularly effective in that it causes an electrothermal 
transducer, which is arranged to correspond to a liquid 
channel and sheet that contains liquid (ink) , to generate 
thermal energy by the application of one or more driving 
signals that correspond to recording information and cause a 
rapid temperature increase exceeding a nuclear boiling 
point; generates film boiling on a thermal action surface of 
a recording head; thereby forming, in liquid, bubbles that 
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correspond one-to-one with the driving signals. The 
recording apparatus causes the liquid to be ejected by the 
expansion and contraction of the bubbles via ejection 
openings^ thereby forming at least one droplet. Pulsed 
driving signals are more preferable in that they allow quick 
and proper expansion and contraction of bubbles and thus 
achieve particularly excellent ejection of liquid. 
[ 0044] Suitable pulsed driving signals are such as those 
described in the specifications of US Patents Nos : 4463359 
and 43452 62. Recording performed using conditions described 
in the specification of US Patent No. 4313124, which 
discloses the invention related to the rate of increase in 
temperature on a thermal action surface, is particularly 
excellent. 

[ 0045] As for the configuration of the recording head, each 
of the embodiments described above provides the combination 
of the ejection openings, liquid channel, and electrothermal 
transducer (linear liquid channel or right-angled liquid 
channel) . Also included in the present invention is the 
configuration in which a thermal action portion is arranged 
in a bent area, as disclosed in the specifications of US 
Patents Nos. 4558333 and 4459600. 

[ 004 6] Furthermore, the advantages of the present invention 
are effective in other configurations in which a slit common 
to a plurality of electrothermal transducers iserves as an 
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ejection portion for the electrothermal transducers, as 
disclosed in Japanese Unexamined Patent Application 
Publication No. 59-123670, and in which an opening for 
absorbing a pressure wave of thermal energy is made 
corresponding to an ejection portion, as disclosed in 
Japanese Unexamined Patent Application Publication No. 59- 
138461. In other words, the present invention allows 
reliable and efficient recording to be performed regardless 
of the shape of the recording head. 

[ 0047] Furthermore, the present invention is effectively 
applicable also to a full-line type recording head with a 
length that corresponds to the maximum width of a recording 
medium on which the recording apparatus can perform 
recording. Such a recording head may either have a 
configuration that can meet the length by combining a 
plurality of recording heads or may be integrally formed 
into a single recording head. 

[ 0048] Furthermore, examples of the above-described serial- 
type recording heads that can be used include a recording 
head secured to a carriage, a replaceable chip-type 
recording head that is electrically connected with the 
apparatus and can be supplied with ink from the apparatus 
when attached to the carriage, and a cartridge-type 
recording head that is integral with an ink tank. 
[ 0049] The recording apparatus of the present invention is 
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preferably provided with, for example, a recovery means or 
preliminary auxiliary means for the recording head, as the 
effects of the present invention can be further stabilized. 
Examples of such means for the recording head include a 
capping means; cleaning means; pressurizing or suction 
means; and preliminary heating means, such as an 
electrothermal transducer element, a heating element 
different from the electrothermal transducer element, or a 
combination of them. Performing a preliminary ejection mode 
independent of the recording operation is also effective for 
stabilizing the recording operation. 

[ 0050] The recording head mounted on the carriage may be 
composed of a single unit corresponding to ink of a single 
color, or may be composed of a plurality of units 
corresponding to a plurality of inks of different colors and 
densities. That is, for example, the recording mode of the 
recording apparatus may be a mode in which recording is 
performed in only a main color, such as black, or may be a 
mode in which a combination of a plurality of recording 
heads is used. The present invention is applicable to an 
apparatus provided with at least one of recording modes in 
which recording is performed in a plurality of different 
colors and in which recording is performed in full color by 
mixing colors. 

[ 0051] Ink is described as a liquid in the emloodiments 
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described above. However, ink normally used is one that 
solidifies at room temperature or below but softens or 
liquefies at room temperature, or one that is under 
temperature control and is maintained at a temperature 
ranging from 30 ®C to 70 °C for Inkjet recording such that the 
viscosity of the ink is kept within the range that ensures 
stable ink ejection. Therefore, any ink can be used as long 
as it is in a liquid state when an appropriate recording 
signal is given. In addition, the present invention is 
applicable to the case where a temperature rise caused by 
thermal energy is prevented by allowing the thermal energy 
to be used as energy for changing the state of ink from 
solid to liquid, or to the case where, for the prevention of 
evaporation, ink used is one that solidifies if being. left 
standing. That is, the present invention is ' applicable to 
the case where ink used is one that does not liquefy until 
the application of thermal energy, such as ink that 
liquefies when thermal energy is applied according to a 
recording signal and is ejected in a liquid state, or ink 
that starts solidifying upon reaching the recording sheet. 
[ 0052] In such cases, ink may be held as a liquid or solid 
in pores or through holes of a porous sheet and placed 
opposite an electrothermal transducer, as disclosed in 
Japanese Unexamined Patent Application Publication No. 54- 
56847 and Japanese Unexamined Patent Application Publication 
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No. 60-71260. The most effective method for the above- 
described ink is the film boiling method described above. 
[ 0053] The Inkjet recording apparatus is not limited to one 
used as an image output terminal for information-processing 
equipment, such as a computer, but may be a copying 
apparatus combined with a reader and the like, or may also 
be a facsimile apparatus with send and receive capabilities. 
[ 0054] While the recording means uses the Inkjet recording 
method in the examples described above, the recording method 
of the present invention is not limited to the Inkjet 
recording method. The present invention is applicable to a 
thermal transfer recording method, thermal recording method, 
wire dot recording method, and to other recording methods. 
Furthermore, the recording method is not limited to a serial 
recording method, but a so-called line recording method may 
also be used. 
[ 0055] 

[ Advantageous Effects of the Invention] As described above, 
the recording apparatus of the present invention is 
configured such that, in double-sided recording, waiting 
time after front-side recording and before the start of 
back-side recording is set according to the type of the 
recording medium. This allows the time required for the ink 
to dry to be the same regardless of the type of the 
recording medium, and thus prevents stains caused by ink and 
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the like, eliminates the need for an excessive amount of 
waiting time, and increases the throughput of double-sided 
recording. 

[ 0056] Furthermore, the show-through effect in double-sided 
recording can be prevented, since the recording apparatus of 
the present invention is configured such that recording 
density for double-sided recording is lighter than that for 
single-sided recording. 
[ Brief Description of the Drawings] 

[ Fig. 1] Fig. 1 shows the cross-sectional configuration of 
a printer that is an embodiment of the Inkjet recording 
apparatus - 

[ Fig. 2] Fig. 2 is an enlarged perspective view of a 
discharge rolleir and a driven roller. 

[ Fig. 3] Fig. 3 is an enlarged view showing a recording 
system constituting a substantial part of the printer. 
[ Fig. 4] Fig. 4 is another enlarged view showing the 
recording system constituting a substantial part of the 
printer. 

[Fig. 5] Fig- 5 is another enlarged view showing the 
recording system constituting a substantial part of the 
printer. 

[ Fig. 6] Fig. 6 is another enlarged view showing the 
recording system constituting a substantial part of the 
printer. 
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[ Fig. 7] Fig. 7 is a block diagram showing an electric 
circuit of the printer. 

[ Fig. 8] Fig. 8 is a flowchart showing the flow of control 
operation of the printer. 

[ Fig. 9] Fig. 9 is a flowchart showing the flow of the 
operation of a printer according to the second embodiment of 
the present invention. 

[ Fig. 10] Fig. 10 shows a mechanism for adjusting recording 
density. 

[ Fig. 11] Fig. 11 shows another mechanism for adjusting 
recording density. 

[ Fig. 12] Fig. 12 shows recording patterns produced when 

recording density is adjusted. 

[ Reference Numerals] 

1: printer main body 

2: platen shaft 

3: platen 

4 and 5: feed rollers 

6: recording medium 

7: first guide plate 

8 : carrier 

9: bail roller 

10: second guide plate 

11: third guide plate 

12: first discharge roller 
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13: 


rotation shaft 


14 : 


teeth 


15: 


driven roller 


16: 


shaft 


17: 


second discharge roller 


18: 


rotation shaft 


18a 


: bearing 


19: 


teeth 


20: 


paper tray 


21: 


stopper 


22: 


driven roller 


23: 


shaft 


24 : 


retaining plate . 


25: 


stopping plate 


30: 


CPU 


31: 


ROM 


32: 


RAM 


33: 


data receiver 


34: 


recording-medium-type determiner 


35: 


waiting period timer 


36: 


recording-head movement driver 


37: 


recording-medium transport driver 


38: 


recording-head recording driver 


39: 


sensor 


40: 


bus 
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81: host computer 

82: main CPU 

83: sub CPU 

84: recording head 

85a: dark ink 

85b: light ink 
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